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Abstract 
A dominating set D of a graph G is a least dominating set (I.d.s) if y((D)) < 2~((D~)) for any 
dominating set D1 (7 denotes domination umber). The least domination umber ~ ~ (G) of G is the 
minimum cardinality of a 1.d.s. We prove a conjecture of Sampathkumar (1990) that Vl ~< 3p/5 
for any connected graph G of order p/> 2. © 1998 Elsevier Science B.V. All rights reserved 
We basically follow the standard terminology of [1]. Let G = (V, E) be a graph. For 
a set S ~_ V, let (S)  be the subgraph of G induced by S. A set D _ V is a dominating 
set if every point in V - D is adjacent o some point in D. The domination umber 
y(D) of G is the minimum cardinality of a dominating set. A dominating set D is a least 
dominating set (I.d.s.) if y( (D))  ~< 7((D1)) for every dominating set D~. The least 
domination umber yl(G) of G is the minimum cardinality of a I.d.s. 
Now we prove a conjecture stated in I-2]. 
Theorem 1. For any connected graph G with p >~ 2 points 
71 <~ 3p/5. 
Proof. Denote by D a minimum 1.d.s. of G with minimal possible number of isolates in 
(D).  Choose a minimum dominating set F of (D).  Denote by I the set of all isolates in 
(D).  Clearly, I ___ F. For A, B c V (An B = 0) and a e A put 
q(a,A,B) = {b E B: N(b)nA = {a}}. 
First we show that q(i, D, V - D) ~ 0 for any ie I. Suppose it is not so, i.e., every point 
in N(i) is adjacent o a point in D - i. Since G is connected graph and p ~> 2, there is 
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a point ix in N(i). Clearly il • V - D. Then D' = (D - i)wil is a min imum I.d.s. and 
the number  of isolates in (D'> is less than that of in (D) ,  a contradiction. 
Now let X = F - I and Y = D - F. Since F is a min imum dominat ing set in (D)  
and Xc~I = 0, then q(x,F, Y) = O for any x • X. Put 
Xl  = {xeS:  Iq(x,F,Y)l = 1} 
and 
Sz = X - X1 = {x • X: Iq(x,F, Y)I /> 2}. 
Clearly q(y, D, V - D) ~ 0 for any y • Y (otherwise y can be deleted from D). Sim- 
ilarly, q(xbD, V -  D)~ 0 for any xl • X1. Indeed, by definition of X1 the set 
q(xl,F, Y) consists of a single point Yl. If q(xl,D, V - D) = 0 than D1 = D - xl is 
a dominat ing set of G and 
7((D1))  = I ( f  - Xl)WYll = IFI = 7((O)) ,  
which contradicts the minimality of D: IOll = ID I -  1. Thus, we have shown that 
q(z, D, V - 19) v~ O for any z • D - X2. Hence 
IV -  Ol >>-JO-g2l (1) 
or 
P-  71/> 71 - IX21 
or 
71 ~<(P + IX21)/2. 
Further, by definition of X2 we have 
I YI I> 21X21. 
Then 
p=IV-D I+ID I  
>i ID - X21 + IOl (by (1)) 
= 21/91 - IS21 
1> 2(I YI + IX21) - IX21 
= 21YI + IX21 
/> 51Xzl (by (3)), 
i.e., 
IX2l ~ p/5. 
Finally, substitute (4) into (2): 71 <<. (P + p/5)/2 = 3p/5. 
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